ABSTRACT
INTRODUCTION
World Health Organization (WHO) defines neonatal mortality as death from the birth till 28 th day of life.
1 Neonatal mortality is taken as one of the most important determinants of children health status. The causes of neonatal mortality are complex and improvement of this health indicator is relatively gradual. According to WHO estimations, 130 million infants are born each year worldwide, 4 million die in the first 28 days of life.
1 Three-quarters of neonatal deaths occur in the first week, and more than one-quarter occur in the first 24 hours. 2, 3 More than one million babies in Africa die in the first week of their life, half of them at the first day of life. It was reported 2 that the most unseen and uncounted deaths occur at home. Neonatal deaths account for 40% of deaths under the age of 5 years worldwide. The proportion of child deaths that occur in the neonatal period is increasing and the UN Millennium Development Goal for child survival cannot be met without substantial reductions in neonatal mortality. The neonatal mortality which occurs during the first four weeks after birth is subdivided into early neonatal death which occurs in the first week of life and late neonatal death which occurs during the period between 7 and 28 days of life. Estimations from the WHO showed 4 that although underfive mortality has fallen globally from 12.2 million deaths in 1990 to 7.6 million deaths in 2010, the fall in neonatal mortality is considerably less than that in the post-neonatal period. 5, 6 Consequently, the proportion of deaths in the neonatal period rose from 38% (4 million) of total deaths in 2000 to about 41% (3.3 million) in 2009. 7 This may be attributable to the high emphasis on child survival programs such as nutrition, vaccination and health promotion interventions relative to hospital-related investments necessary for neonatal mortality reduction particularly in rural areas. 8 By the end of 1994, the neonatal mortality rate (NMR) in Rwanda was 60 per 1000 live births. Towards the end of 2010, NMR was reduced to 27 per 1000 live births. 9 As NMR decreased not at the same speed as other health indicators, there are few studies conducted to know determinants of neonatal deaths in Rwanda's district hospitals. Therefore, this study has the purpose of determining maternal and newborn risk factors associated with neonatal mortality in Gitwe District Hospital. The hospital is located in Ruhango district, the southern province of Rwanda.
MATERIALS AND METHODS
The data were extracted from mothers and neonates files stored in maternity and neonatology units of Gitwe District Hospital, with the aim of exploring maternal and newborn risk factors associated with neonatal mortality. As part of this survey, a case-control study was carried out. Neonatal deaths (less than 28 days of age) as cases, and survivors of the neonatal period as controls, were considered as they were obtained through systematic random sampling. All births in the period of 1 January 2013 to 31 July 2014 (N = 3782) constituted a cohort of live births from mothers living in the Southern province, Ruhango district. All neonatal deaths which occurred in the reference period in the study area have been considered and included, unlike the controls represented the profile of survivors to the neonatal period. Births which occurred outside Gitwe District Hospital but took postnatal care service in hospital were also included. Stillbirths and multiple live born babies were excluded. The total number of 3782 neonates were observed, among them 62 deaths occurred in the period of 19 months. The systematic random sampling was used to select 3 controls for each case among 3720 survivors. This method resulted in a total sample size of 248 containing 62 cases and 186 controls. The outcome was neonatal mortality set as a binary variable of any death from birth till the end of 28 th day of life. The independent variables were maternal factors, including socio-demographic and labor/delivery characteristics, and newborn factors including clinical characteristics. The data were analyzed using univariate and multivariate logistic regression models, reporting crude and adjusted Odds Ratio (OR) with their 95% CI in each analysis.
RESULTS
A univariate logistic regression for each variable was performed separately and any risk factors that showed marked association (P < 0.05) with the outcome were selected for the next step of analysis. Socio-demographic factors of mother that showed significant association with neonatal mortality in univariate logistic regression model included the unmarried mothers (Crude Odds Ratio (cOR) = 2.46, 95% CI = 1.2 -5.4), non insured mothers (cOR = 4.2, 95% CI: 1.8 -10.0), maternal age (<20years) (cOR = 5.0, 95% CI : 2.0-12.4), incomplete ANC visits (cOR = 7.0, 95% CI: 3.5-13.9), grandmultigravida (OR =3 .0, 95% CI:1.3-7.3), primigravida (cOR = 2.3, 95% CI:1.2-4.3), primipara (cOR = 2.3, 95% CI:1.2 -4.4), and HIV+ (cOR = 8.6, 95% CI:1.6 -45.8) (Table 1) .
International Journal of Medicine and Public Health, Vol 6, Issue 2, Apr-Jun, 2016 In the final model, we found that the non insured mothers: Adjusted Odds Ratio (aOR = 4.1, 95% CI: 1.4 -12.5), early childbearing (<20 years) (aOR = 3.2, 95% CI: 2.0 -10.2), incomplete ANC visits (aOR = 6.9, 95% CI: 3.2 -15.7), gravidity (grandmultigravida) (aOR = 22.8, 95% CI: 1.4 -36.1), HIV+ (aOR = 16.5, 95% CI: 2.5 -27.4), were associated with neonatal mortality in Gitwe District Hospital (Table 1) . Labor and delivery factors that showed significant association with neonatal mortality in univariate regression analysis included place of delivery (cOR = 9.8, 95% CI : 3.0 -32.12), non assisted labor (cOR = 4.60, 95% CI = 1.4 -15.1), C-section (cOR = 0.45, 95% CI: 0.23 -0.9), prolonged labor duration (cOR = 11.9 95% CI: 2.4 -59.8), and eclampsia (cOR = 12.7, 95% CI: 1.4 -16.4) ( Table 2 ). In the final model, place of delivery (aOR = 8.24, 95% CI: 2.0 -35), prolonged labor duration (aOR = 17.4, 95% CI: 2 -144.2), and eclampsia (aOR = 23, 95% CI: 2.4 -25.2) were associated with neonatal mortality (Table 2) . Clinical characteristics of neonate at birth that showed statistical significant association with neonatal mortality included LBW (cOR = 0.21, 95% CI: 0.1 -0.4), very lower Apgar score (cOR = 12.5, 95% CI: 4.2 -37.7), preterm birth (cOR = 4.8, 95% CI: 2.5 -9.2), first birth rank (cOR = 2.1, 95% CI:1.1 -3.9), neonate presented feet at birth (cOR = 2.1, 95% CI:1.1 -3.9), birth spacing (with previous birth) less than 24 months (cOR = 0.12, 95% CI: 0.05 -0.3), and birth asphyxia (cOR = 3.6, 95% CI: 2.0 -7.0) ( Table 3) . 11 There are several explanations for this difference.
DISCUSSION
Initially, it may be due to an improvement of mother-to-child health in recent years: the improvement in coverage of maternal and delivery care services has highly increased, the improvement in intervention-related indicators associated with neonatal mortality delivery by health professionals, delivery in a health facility, use of ANC services, early initiation of breastfeeding, and ownership of mosquito nets for malaria prevention. 10 A study in Ghana, 12 for example, found that early initiation of breastfeeding may prevent 22% of all neonatal deaths. The findings regarding the association between maternal sociodemographic factors and neonatal mortality are worth noting. Surprisingly, short preceding birth intervals and LBW, one of newborn factors, are associated with decreased risk of neonatal death. However, initiatives should continue to emphasize optimal birth spacing (two to three years) to improve neonatal health outcomes. It was reported in earlier studies 13, 14, 15 that shorter intervals between births, high birth rank, and LBW have been reported to be strongly associated with adverse neonatal outcome including neonatal death. In contrast to the study findings, the birth rank was not shown to be associated with neonatal mortality while a shorter birth interval was shown to be negatively associated with it. Multiple pregnancies or grand multi gravida are also, according to the findings of this study, associated with a substantially higher risk of dying during the first month after birth. Early identification of multiple pregnancies, referral for appropriate delivery care, and close monitoring during the neonatal period can prevent most of these deaths. 2 Grandmultipara was not associated with neonatal mortality according to the study findings. The results of this study are in contrast to the data from Kenya Demographic and Health Survey (KDHS) findings which showed that there is generally an increased risk of death for higher-order births. 16 This could be attributed to risks of complications associated with multi para which include mal presentation, uterine atony, precipitate labour and postpartum hemorrhage (PPH) among others which could lead to poor pregnancy outcome. A population based retrospective cohort study 17 found that the second births in women aged 15-19 were associated with an increased risk of moderate and extreme prematurity and stillbirths. It has reported 18 that there were a significant increase in the per inatal mortality, the rate of caesarean section, antenatal maternal
In a Prospective study of HIV-infected women, 24 it has been found out that an aemia, poor weight gain during pregnancy, and low BMI in HIV-infected pregnant women are associated with increased risks of adverse infant outcomes and MTCT of HIV. These results concur with the findings of this study which found out that HIV was associated with neonatal mortality at Gitwe District Hospital. This could be attributed to the fact that HIV/AIDS causes poor maternal health by lowering immunity and especially during pregnancy when immunity is compromised. It could also be as the result of opportunistic infections which may be experienced during pregnancy. Hence, the well-being of the fetus is affected. Another study on pregnancy outcomes in HIV-infected and uninfected women in rural and urban South Africa has found out that HIV-infected women are at a significantly increased risk of adverse pregnancy outcomes and Low-birth-weight infants. 25 The findings regarding the association between newborn factors and neonatal mortality are also in line with those from other researchers. In the University of Medical Sciences in Iran, it has reported that preterm birth was consistently associated with neonatal mortality. The study conducted in Recife city of Brazil also found out 27 that prematurity was highly associated with neonatal mortality; the study findings were in line to those from our study where preterm birth newborns are more prone to death than full term babies. In the current study, sex of neonate was not a risk factor of neonatal mortality, as similar as the study conducted in Kurdistan province of Iran, 28 but place of delivery (household) which the mentioned previous medical complications and the incidence of PPH among the grand multiparas.
During the course of this study, it has also been found that neonates who were born to the early childbearing (<20 years) mother were more likely to die than those who were born to more than 20 years aged mothers. These findings are in line with those reported 19, 20 previously; even though the findings of the study did not show significant effect of newborn's sex on neonatal mortality. However, the present study findings were not consistent with cross-sectional studies conducted in Swaziland 21 and in Tanzania, 22 which found no significant association between maternal age and neonatal mortality. In this study, it has been also found out that neonates of mothers who have not completion of the antenatal clinic visits were more likely to die than those who completed all 4 visits and got health education repeatedly as predicted by WHO in 2006. Appropriate antenatal care can play a role by educating women and their families to recognize delivery complications that require referral to health care services to achieve a better health outcome for both mothers and infants. Mothers who had no health insurances were more likely prone to neonatal death than those who had it; this is because women with health insurances are more likely to deliver in a health care facility with a skilled provider. Moreover, the earlier study stipulated 23 that, in many Sub Saharan Africa countries, poverty and therefore lack of money for birthpreparedness played an important role on various pregnant outcomes. study failed to show significant association with neonatal mortality, is the risk factor of neonatal death according to the findings of this study. The study findings regarding the association of lower first minute Apgar score, absence of delivery assistant, eclampsia and other delivery complications with neonatal mortality are in line with those disseminated from previous studies. 29, 30 The study in Bangladesh 31 found out that infants born to women without severe delivery complications had better survival than those born to women with eclampsia, intra-partum hemorrhage, or even prolonged labour. The limitation of this study was that it only focused on some maternal and newborn factors of neonatal death. Biological and socioeconomic factors of mothers and some clinical factors of newborn such as meconium stained lacked and the validity of the study was affected by that missing information, on both mothers and neonates.
CONCLUSION
The Study findings pointed out some maternal factors such as labor and delivery factors and some clinical characteristics of neonate at birth that associated with neonatal mortality. From these findings, the researcher would like recommend the social mobilization of the community on reproductive health issues including factors that may lead to low gestation delivery, education on birth preparedness and the importance of attending all four antenatal care visits. Adherence to these factors also helps health care services providers and hospital administrators to reduce neonatal mortality rates and other negative pregnancy outcomes.
